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Section 5.3 ELECTROMAGNETIC RELATIONS
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I mpedances (Sl units)
r = residivity a room temperaturein 108 W m

~ 1.7 for Cu ~55for W
~24for Au ~ 73 for SS 304
~ 2.8 for Al ~ 100 for Nichrome
(Al dloys may have
double thisvaue)
For dternating currents, instantaneous current |, voltage V, angular frequency w:
V = \eiwt = 71 .

Impedance of self-inductanceL: Z =jwL .

Impedance of capacitance C: Z = 1/jwC .

Impedance of free space: Z=ny/eg = 376.7W .
High-frequency surface impedance of a good conductor:

7= D hered = effective scin depth:
6 6 cm
for Cu.
d= pnm ,/n[Hz

Capacitance C and inductance L per unit length (Sl units)
Flat rectangular plates of width w, separated by d << w with linear medium (e, m) between:

C=e¥: [=md.
d w

ei = 21to0 6 for pladtics; 4 to 8 for porcdan, glasses,
0
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Coaxia cable of inner radiusr4, outer radiusr:
2pe ~ n
———; L =—In(ry/rqy) .
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Trangmission lines (no |0ss):

Impedance: Z=\[I:/é.
Veodty: v=1/VIC =1/+me .



Motion of charged particlesin a uniform, static magnetic field
The path of motion of a charged particle of momentum p isahdix of congtant radius R and constant
pitch angle | , with the axis of the helix dong B:

p[GeV /c]cosl =0.29979 gB[teda] R[] ,

where the charge q isin units of the dectronic charge. The angular velocity about the axis of the hdix is
w[rad s1] =8.98755" 107 gB[teda]/ E[GeV] ,

where E isthe energy of the particle.

This section was adapted, with permission, from the 1999 web edition of the Review of Particle
Physics (http:/pdg. [bl.gov/). See J. D. Jackson, Classical Electrodynamics, 2d ed. (John Wiley &
Sons, New Y ork, 1975) for more formulas and details.




